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Mechanical Transmission of Sleeping Sickness by the Tsetse Fly. 

By Colonel Sir David Bruce, C.B., F.B.S., Army Medical Service ; Captains 
A. E. Hamerton, D.S.O., and H. E. Bateman, Boyal Army Medical 
Corps ; and Captain F. P. Mackie, Indian Medical Service. (Sleeping 
Sickness Commission of the Boyal Society, Uganda, 1908-10.) 

(Beceived June 22, — Bead June 30, 1910.) 

Up to the beginning of 1909 it was believed that the spread of trypano- 
some diseases, such as Sleeping Sickness and Nagana, was effected by the 
mechanical transmission of the parasite by the tsetse fly. The proboscis was 
supposed to be contaminated by being dipped in the infected blood, and some 
of the trypanosomes were pictured as remaining for some time within the 
tube and capable of being injected into a fresh animal at the next feed of 
the fly. Successful experiments were described which seemed to prove that 
the tsetse fly was capable of remaining infective for 48 hours, but not longer ; 
and it was thought that any given Sleeping Sickness area would be free from 
danger a few days after the infected population had been removed from it. 

Dr. Kleine, however, at the end of 1908, showed that the tsetse fly 
remains infective for a much longer period, and that a period of non-inf activity 
of 20 days or more elapses before this power of passing on the parasite is. 
gained. In other words, that the Trypanosoma gambiense undergoes some 
process of development in the fly before it is able to infect a fresh animal. It 
was evident, then, that the mechanical theory had to be modified. 

It was now held that, in addition to the mechanical method, a mode 
involving a developmental phase within the fly must be reckoned with. But 
it was still considered likely that the mechanical was by far the more 
common mode of infection, and that for every case due to a developmentally- 
infected fly, a hundred would be due to recent contamination. At the same 
time, it was quite evident, from an examination of the old feeding experi- 
ments after 8, 12, 24, and 48 hours, that the successful results recorded might 
have to be credited to late-ihfectivity rather than to mechanical trans- 
mission. The experiments lasted so long that there was enough time for the 
unsuspected late development of the parasite in the fly to have caused the 
infection. 

The following experiments were therefore made to put this matter to the 
proof. The flies, after having had their infective feed, were, as a rule, not 
allowed to feed on a healthy animal for more than 12 days, in this way 
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preventing the chance of the infection being transmitted by flies in which the 
development of Trypanosoma gambiense had taken place. 

A. Mechanical Transmission of Trypanosoma gambiense. Interrupted Feeding. 

In interrupted feeding, the cage containing the flies is first placed on the 
infected animal for some little time, then suddenly transferred to the healthy 
animal, and so backwards and forwards for 10 to 15 minutes. This is meant 
to imitate the conditions in Nature, when sick and healthy natives are sitting 
together on the Lake-shore, and the tsetse flies are continually flitting from 
one to the other. 



Experiment 1550. Interrupted Feeding, 

Laboratory-bred Glossina palpalis and Trypanosoma gambiense. From infected to 

healthy monkey. 



Date. 


Day. 


Procedure. 


Remarks. 


1909. 
Aug. 30—31 


1 

2 
3 
4 
5 
6 
.7 


Cage changed from infected 

to non-infected monkey 

\- every 15 seconds. This 

continued for 10 minutes 

each day. 

J 


65 flies used. 

Sept. 6, healthy monkey 
showed Trypanosoma 
gambiense. 


„ 2 


„ 3 


,. 4 


„ 5 


„ 6 





Result. — Positive. The infection probably took place on the first day (August 30), as 
it usually takes seven days before the trypanosomes appear in the blood. 

Experiment 1316. Interrupted Feeding. 

Laboratory-bred Glossina palpalis and Trypanosoma gambiense. Infected ox to 

healthy monkey. 
The two oxen used for this experiment were known to be infective, as their blood, 
when injected into a clean monkey, gave rise to a gambiense infection. 



Date. 


Day. 


Hies fed on infected oxen 
and healthy monkey. 


Alternate 
feeds. 


Remarks. 


1909. 
July 15—16 

„ 17—31 ... 
Aug. 1 ..... . 


1 
2—16 

17 
18—54 


Flies fed daily 


20 
20 
20 
20 


5 flies used. 
July 16, 4 flies added. 
Aug. 1, 20 flies added. 
Sept. 7, 10 flies left; 

dissected; all negative. 

Monkey remained 

healthy. 






„ 2— Sept. 7... 







Result. — Negative. The trypanosomes are usually very few and far between in the 
blood of cattle, which probably accounts for the negative result. 
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Experiment 1543. Interrupted Feeding. 

Laboratory -bred Glossina palpalis and Trypanosoma gambiense. Infected monkey to 

healthy goat. 



Date. 


Day. 


Feedings from infected monkey to 
healthy goat. 


Remarks. 


1909. 
Aug. 28 


1 
2—12 


20 alternate feeds. 

25 

Continued daily for 12 days. 


50 flies used. 


„ 29—30 

gent. 9 





Result. — Positive. The goat, Experiment 1495, was examined daily for trypanosomes 
until October 16, but none was seen. On October 1, 21 days after the last feed of 
infected Glossince palpalis, 4 c.c. of the blood of this goat were injected into monkey, 
Experiment 1777. This monkey showed trypanosomes on October 16, proving that the 
goat, Experiment 1495, had become infected from the monkey by interrupted feeding,, 
though trypanosomes failed to appear in its blood. 

Experiment 1565. Interrupted Feeding. 
Laboratory-bred Glossina palpalis and Trypanosoma gambiense. Infected ox to monkey* 



Date. 


Day. 


Interrupted feeding on infected ox 
and healthy monkey. 


Remarks. 


1909. 
Aug. 29— Sept. 9 


1—11 


25 passages to each animal, the whole 
lasting about half an hour. This 
continued daily for 11 days. 


30 flies used. The mon- 
key, examined for 
30 days, failed to 
show trypanosomes. 



Result. — Negative. Blood of ox injected into monkey on August 28. This monkey 
became infected with Trypanosoma gambiense six days later. The negative result may 
be due to the small numbers of trypanosomes found at any time in oxen. 

Experiment 1705. Interrupted Feeding. 

Laboratory -bred Glossina palpalis and Trypanosoma gambiense. Infected monkey 

to fowl. 



Date. 


Day. 


Interrupted feeding on infected 
monkey and healthy fowl. 


Remarks. 


1909. 
Sept. 28— Oct. 4 

. 1- . 


1—6 


30 passages from monkey to fowl, and 
continued daily for 6 days. 


J 
60 flies used. 



Result. — Negative. October 7, 1 c.c. of blood of fowl injected into healthy monkey. 
November 2, 2 c.c. of blood of fowl injected into healthy monkey. Both monkeys, 
remained healthy. 
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Table I. — Summary of Eesults of Interrupted Feeding Experiments. 
Laboratory-bred Glossina palpalis and Trypanosoma .gambiense. 



Experiment. 


Infected 
animal. 


Healthy 
animal. 


No. of 

days 

flies fed. 


Eesult. 


Bemarks. 


Positive. 


Negative. 


1550 
1316 
1543 
1565 
1705 


Monkey . . . 
Ox 


Monkey ... 

» 

Monkey . . . 
Fowl 


7 
54 
12 
11 

6 


+ 
4- 


— 


65 flies used. 
5 to 29 flies used. 
50 flies used. 
30 flies used. 
60 flies used. 


Monkey .... 
Ox 


Monkey . . . 



B. Mechanical Transmission of Trypanosoma gambiense by Laboratory-Bred 
Glossina palpalis, with an Interval betiveen the Feeding of the Flies on the 
Infected and Healthy Animals. 

The following table gives a summary of the results : — 



Table II. 



Experiment. 



1712 
1233 
1664 
1665 
1524 
1080 
1801 
1802 
1803 
1274 



No. of 

days 

flies fed. 



No. of 
flies fed. 



Infected 
animal. 



Healthy 
animal. 



Interval 
between 
feedings. 



12 


50 


12 


14 


12 


50 


12 


40 


11 


35 


12 


11 


13 


70 


13 


75 


13 


120 


15 


7 



Monkey 



Monkey 



Result. 



Posi- 
tive. 



I hour 

1 „ 

1 „ 

2 hours 

6 „ 

8 „ 

24 „ 

24 „ 

24 „ 

48 ,, 



Nega- 
tive. 



Conclusions. 

1. The mechanical transmission of Sleeping Sickness by means of Glossina 
palpalis can take place if the transference of the flies from the infected to the 
healthy animal is instantaneous — that is, by interrupted feeding. 

2. This mechanical transmission does not take place if an interval of time 
comes between the feedings. 

3. Mechanical transmission plays a much smaller part, if any, in the spread 
of Sleeping Sickness than has been supposed. 



2 Q 2 



